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ABSTRACT
Laparoscopic cholecystectomy is the preferred treatment
for symptomatic cholelithiasis. Severe local inflammation
and scar formation are commonly responsible for con-
version to open surgery. Fibrosuppressive effects of
estrogen on peritoneal inflammatory conditions could
provide low, dense fibrosis or scar formation around the
gallbladder and make laparoscopic cholecystectomy eas-
ier in women and we believe that male sex is a conver-
sion factor in laparoscopic cholecystectomy.
Key Words: Laparoscopic cholecystectomy, Male sex,
Conversion. 
BACKGROUND
Laparoscopic treatment of symptomatic cholelithiasis is
the gold standard in surgery.1,2 But one cannot expect
laparoscopic cholecystectomy (LC) to be successful in
every case. LC has a conversion rate (CR) in both acute
and elective (chronic) cholecystitis. In large series, CR is
less than 5%, but in acute cholecystitis it is much high-
er.3,4
Many reasons, such as severe fibrosis, anatomic anom-
alies, acute cholecystitis, intraoperative complications
(bleeding, bile duct, or visceral injuries), age over 65,
previous abdominal operations, and instrument failure,
can be a cause of conversion from LC to open surgery.5,6
In some studies, sex has been mentioned among these
reasons.7,8 Although symptomatic cholecystitis is consid-
ered a different disease in men, it has been explained
that women are conscientious about their health prob-
lems and try to find a solution before the occurrence of
complications, which is not a scientific explanation9,10 for
the difference of the disease in men and women.
We believe that LC is generally difficult in men and eas-
ier in women and is accomplished with a low CR in
women, too. We also observed this fact in our LC series
of 1610 cases (unpublished) in which CR was 10.15% in
men and 3.86% in women. But in acute cholecystitis, CR
was 27.50% in men and 13.06% in women.
In many studies, severe local inflammation and scar for-
mation are commonly responsible for conversion from
LC to open surgery.11,12 Also in our patients, severe fibro-
sis was the first reason for conversion to the open tech-
nique with a ratio of 48.7%.
To the best of our knowledge, no study exists in the lit-
erature explaining the relationship between sex hor-
mones, particularly estrogen, and acute or chronic chole-
cystitis-induced inflammation and fibrosis. But some
studies13,14 do deal with the effect of estrogen on wound
healing and because of the close similarities between
acute wound healing and improvement in acute inflam-
matory diseases, our explanation and comments are
based on this biology. We offer here a different point of
view of the issue of why LC can succeed with a low CR
in women.
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Generally in large series of LC, no data or comments exist
on the gender-based conversion from a laparoscopic pro-
cedure to the open technique.15,16 We think that this is
because of the general opinion that no relationship exists
between sex and CR; what we believe is that the authors
of these studies have not considered sex as a factor in CR.
DATA BASE
Clinical Studies with Male Sex Accepted as a Factor
of CR or Risk
In the study of 34,490 LCs in the United States,10 CR in
men was 8.4% and in women it was 4%. At the beginning
of this study, CR in men was 9 times higher than that in
women. With time, the ratio decreased twofold but never
became equivalent between males and females. So, male
sex is a conversion factor in LC.
Zisman et al7 reported that CR in elective LC in 329
patients (27 females and 62 males) was fivefold greater
in males than in females, 21% vs 4.5%, respectively (P =
0.0001). Tocchi et al8 in 3,047 cholecystectomies accept-
ed that male sex, acute cholecystitis, and cardiopulmon-
ary diseases were related to postoperative complications.
In another study of 348 cases of acute cholecystitis,17
authors reported male sex, advanced cholecystitis, patient
delay, and timing of surgery as factors of CR.
Eldan et al3 again reported that male sex, older patients,
and large gallbladder stones were associated with higher
CR and higher complication rates.
In our study of 1610 cases cholecystectomized laparo-
scopically, we had 1295 (80.4%) women and 315 (19.6%)
men. In 82, we converted from LC to open surgery. The
most frequent reason of conversion was severe fibrosis in
40 (47.8%) cases. Of 82 cases of conversion, 50 (60.9%)
were women and 32 (29.1%) were men.
Effect of Estrogen on Acute Wound Healing in
Clinical and Experimental Studies
Estrogen has different effects on different tissues in the
body. It has been shown that topical estrogen increases
the level of transforming growth factor Beta 1 (TGF B1)
by stimulating dermal fibroblasts and accelerating cuta-
neous wound healing.18 Lenhardt et al19 investigated col-
lagen deposition in subcutaneously located polytetrafluo-
roethylene implants in males and females older and
younger than 45 years undergoing colon resection. They
found that young men and women had the same amount
of collagen deposition, and older men deposited less col-
lagen than older women. Calvin et al20 reported that the
lack of ovarian hormones delays wound contraction in
ovariectomized rats, which is an example of human
menopause. Again Ashcroft and coworkers13 in a clinical
study showed that topical estrogen both in aged women
and aged men improved wound healing and increased
cutaneous collagen deposition.
Although the above-mentioned studies concern acute
wound healing, acute inflammatory conditions from the
point of view of pathology are similar to acute wound
healing. In both situations, healing follows inflammation,
proliferation, and maturation (scar formation) phases.21,22
The Role of Estrogen in the Peritoneal
Inflammation
Frazier-Jessen and coworkers14 showed that estrogen (17
Beta estradiol) inhibits connective tissue deposition in
peritoneal inflammation (adhesion formation) by sup-
pressing macrophage activation.
As we have already mentioned in the healing of acute
inflammatory conditions that do not resolve, 3 stages of
healing exist: inflammation, proliferation, and scar for-
mation as seen in acute wound healing. Macrophages
have a major function during inflammation in which they
act through growth factors and other mediators on
fibroblasts that are the main cells of second phase-
induced collagen, fibronection, proteoglycan, and extra-
cellular matrix.
It is clear that suppression of macrophage activation will
inhibit the progress of the acute inflammatory process
including local inflammation, proliferation, and scar for-
mation. But because the suppression of macrophages is
a pharmacologic effect of estrogen, these phases of heal-
ing will be affected in a physiologic pattern or by certain
measures. In the end, estrogen will prevent the devel-
opement of hypertrophied scar formation of peritoneal
adhesion. Thus, women will produce less dense tissue in
the event of peritoneal inflammation.
It has been shown that pelvic adhesions in reproductive
women contain estrogen and progesterone receptors and
angiogenesis factors like vascular endothelial and basic
fibroblastic growth factors.23 The manipulation of these
receptors will have negative effects on peritoneal adhe-
sion. The availability of these receptors and growth fac-tors in the other regions of the peritoneum, such as in the
upper abdomen and in acute cholecystitis-induced adhe-
sions, is unknown, and if available, their manipulation
results in peritoneal inflammation and scar formation is
unclear, too.
Yasuda et al24 studied the role of estrogen in dimethylni-
trosamine-induced fibrosis in ovariectomized rats. In this
study, estradiol has a fibrosuppressive effect on the liver.
Based on these data, estrogen inhibits experimental
fibrosis that occurs at a rapid rate in males.
In the literature, we were unable to find a satisfactory
study dealing with either the effect of testosterone on
acute wound healing or on the acute inflammatory
process. And we have no experience with this topic
either. Most studies that investigated sex hormone effects
in these situations concentrate on the role of estrogen. In
traumatized and hemorrhagic male rats, testosterone
inhibits the immune system.25   We don’t know whether
testosterone will have the same effect or not in inflam-
matory situations. If males produce more dense fibrosis
and acute cholecystitis that is difficult to remove or dis-
sect, it is expected that testosterone at least should play
a role in increasing collagen deposition.
CONCLUSION
Acute cholecystitis per se is a risk factor for CR.3,5,17 A
combination of acute cholecystitis with male sex makes
LC more difficult. Contrary to this, cholecystitis in females
generally makes LC easy due to inhibited or soft fibrosis.
Although it has been mentioned10 that cholelithiasis is a
different and more aggressive disease in men than in
women, no biological explanation exists in the literature
except this report. It has only been reported that men
underestimate their disease until it becomes complicated,
but women heed medical advise and seek to solve health
problems before the occurrence of complications.
What we believe is that symptomatic cholelithiasis is a
different and less aggressive disease in women who have
2 to 5 times lower CR than do men. To make this idea
more evidence based, we are attempting a new clinical
investigation in patients with acute and chronic
cholelithiasis to show collagen (hydroxyprolin) deposi-
tion in men and women with removed gallbladder walls
and in the peripheral adhesions. So, this article is a pre-
liminary report of our ongoing study.
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In conclusion, fibrosuppressive effects of estrogen on
peritoneal inflammatory conditions could provide low,
dense fibrosis or scar formation around the gallbladder
and make LC easier in women.
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